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(54) NUMERICAL CONTROL DEVICE 

(57)Abstract: 

PURPOSE: To set the optimal cutting condition value in 
response to the working condition by setting a cutting 
condition value on the basis of an existing data table 
corresponding to the existing pattern of the working 
condition, which corresponds to a pattern formed by the 
selective details data about a specified item of the 
working condition. 

CONSTITUTION: When non-stage is judged by a 
judging means, a second cutting condition value setting 
means 10 reads out the existing pattern of the working 
condition corresponding to a pattern formed by the 
selective details data about a specified item of the 
working condition among the newly input selective 
details data and the existing data table of the cutting 

condition corresponding to the read-out existing pattern from a second memory means 22. At 
the time of forming a working program automatically, the cutting condition value is set on the 
basis of this read-out existing data table. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the numerical-control equipment which makes an 
automatic decision of the cutting-conditions value with reference to the predetermined cutting- 
conditions value table corresponding to the processing condition, when generating a processing program 
automatically based on the set-up processing conditions. 
[0002] 

[Description of the Prior Art] Conventionally, as numerical-control equipment, during work-piece 
processing, if values of cutting conditions, such as a feed rate and peripheral speed (engine speed), are 
changed into a request value from the preset value beforehand set up with the data table in the storage 
section in equipment, the thing equipped with the function which rewrites the registration value of a data 
table to a request value is known. For example, there is a pattern formed by the details beforehand 
chosen from the details group prepared in the bottom of each item, respectively about processing 
condition items, such as processing mode and the material quality of the material. Read the data table of 
the cutting conditions corresponding to this, determine preset values, such as a feed rate and peripheral 
speed, automatically, and it sets up into a processing program, next, when the preset value of cutting 
conditions is doubled with a processing situation and changed into a request value When carrying out 
renewal of automatic of the data table concerned by rewriting command and generating a processing 
program automatically by the pattern of the same processing conditions as a degree The numerical- 
control equipment which sets up a cutting-conditions value into a processing program based on the 
updated data table is developed (JP,5-168,B). 
[0003] 

[Problem(s) to be Solved by the Invention] However, in the above-mentioned numerical-control 
equipment, it is only having set up several processing condition items, such as processing mode and the 
material quality of the material, and the number of items of this level is inadequate as a setup of the 
cutting-conditions value adapted to a processing situation. Therefore, even if it updated the data table 
concerned of cutting conditions, in case it was processed on the same processing conditions as a degree, 
the cutting-conditions value had to be adjusted and changed once again, and it was inefficient. Of 
course, although it is possible to increase a processing condition item as a problem-solving measure, in 
order to create the data table of cutting conditions in quest of a feed rate or peripheral speed 
corresponding to many items by the operation, since an operation is complicated, a huge effort is 
applied, and the problem that a manufacturing cost also increases occurs. 

[0004] Moreover, in today's technical situation that an amelioration advance of the material quality of 
the material and the tool quality of the material is remarkable, the problem of obsoleting at a short 
period and stopping suiting the processing present condition by the complicated operation, even if it 
creates the data table of the cutting conditions corresponding to many items is also generated. Then, the 
purpose of this invention is to offer the numerical-control equipment which can set up the optimal 
cutting-conditions value for a processing situation by changing and setting up simply the data table of 
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the cutting conditions corresponding to the processing conditions of many items. 
[0005] 

[Means for Solving the Problem] When the place made into the summary of this invention generates a 
processing program automatically based on the set-up processing conditions, It is numerical-control 
equipment which determines a cutting-conditions value automatically with reference to the 
predetermined cutting-conditions value table corresponding to the processing conditions concerned, and 
is set up into this processing program. A processing condition data input means to input the data of the 
details chosen, respectively from the details groups which constitute processing conditions, and which 
were prepared in the bottom of each item for every item, A cutting-conditions data input means which 
inputs desired data for every predetermined item to constitute cutting conditions, If selection details data 
are inputted by the above-mentioned processing condition data input means and cutting-conditions data 
are inputted by the above-mentioned cutting-conditions data input means the arbitration data table of the 
cutting conditions which this arbitration pattern is made to correspond and are formed with these 
cutting-conditions data while storing in the 1st storage means the arbitration pattern of the processing 
conditions formed with these selection details data - this - with a storing means to store in the 1st 
storage means 2nd storage means by which the established data table of the cutting conditions prepared 
about the specific item in the item which constitutes processing conditions corresponding to each 
established pattern of processing conditions and this established pattern which were formed of the 
details beforehand chosen for this every specific item was stored, If selection details data are newly 
inputted by the above-mentioned processing condition data input means A decision means to judge 
whether the arbitration pattern of the processing conditions applicable to the pattern formed with these 
selection details data is already stored in the storage means of the above 1st, If it judges that it is stored 
by this decision means, the arbitration data table of the cutting conditions corresponding to the 
arbitration pattern of the corresponding processing conditions will be read from the storage means of the 
above 1st. The 1st cutting-conditions value setting means set up as a cutting-conditions value into a 
processing program in the case of automatic generation of a processing program, If it judges that it is not 
stored by the above-mentioned decision means The established data table of the cutting conditions 
corresponding to the established pattern and this established pattern of processing conditions applicable 
to the pattern formed among the newly inputted selection details data with the selection details data 
about the above-mentioned specific item of processing conditions is read from the storage means of the 
above 2nd. Let it be a summary to have had the 2nd cutting-conditions value setting means set up as a 
cutting-conditions value into the processing program on the occasion of automatic generation of a 
processing program. 
[0006] 

[Function] The arbitration data table of the cutting conditions which make this arbitration pattern 
correspond while storing in the storage means of ** a 1st the arbitration pattern of the processing 
conditions in which a storing means will be formed with these selection details data if selection details 
data are inputted by the processing condition data input means according to the numerical-control 
equipment of this invention constituted as mentioned above and cutting-conditions data are inputted by 
the cutting-conditions data input means, and are formed with these cutting-conditions data stores in the 
storage means of ** a 1st. Moreover, the established data table of the cutting conditions prepared about 
the specific item in the item which constitutes processing conditions corresponding to each established 
pattern of processing conditions and this established pattern which were formed of the details 
beforehand chosen for this every specific item is stored in the 2nd storage means. 

[0007] Here, if selection details data are newly inputted by the processing condition data input means, it 
will judge whether the arbitration pattern of processing conditions with which a decision means 
corresponds to the pattern formed with selection details data is already stored in the 1st storage means. If 
it judges that it is stored by the decision means, the 1st cutting-conditions value setting means will read 
the arbitration data table of the cutting conditions corresponding to the arbitration pattern of the 
corresponding processing conditions from the storage means of the above 1st, and it will set up as a 
cutting-conditions value into a processing program in the case of automatic generation of a processing 
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program. When it judges that it is not stored by the decision means, on the other hand, the 2nd cutting- 
conditions value setting means The established data table of the cutting conditions corresponding to the 
established pattern and this established pattern of processing conditions applicable to the pattern formed 
among the newly inputted selection details data with the selection details data about the above- 
mentioned specific item of processing conditions is read from the storage means of the above 2nd. It sets 
up as a cutting-conditions value into a processing program in the case of automatic generation of a 
processing program. If the arbitration pattern applicable to the pattern which consists of these selection 
details data already exists in short when selection details data are newly inputted A cutting-conditions 
value is set up based on the arbitration data table corresponding to the arbitration pattern, and on the 
other hand, if the corresponding arbitration pattern does not exist Based on the established data table 
corresponding to the established pattern applicable to the pattern which consists of selected selection 
details data, a cutting-conditions value is set up about the above-mentioned specific item of processing 
conditions. 
[0008] 

[Example] The example of this invention is explained with a drawing below. First, the block diagram 
showing the outline configuration of the numerical-control equipment with which drawing 1 applied this 
invention, and drawing 2 are the explanatory views of a processing condition pattern. The main control 
section 10 which numerical-control equipment is constituted as a logic operation circuit, and has an 
information processing function so that it may illustrate, The primary storage 20 which has sufficient 
storage capacity, and the program storing section 30 in which various kinds of processing programs 
were stored, I/O and processing of the actuation control section 50, input/output equipment, and a signal 
in which I/O and processing of the various switches, override, etc. and signal which were formed in the 
processing control section 40 for controlling the machine drive system (servo motor) M of NC engine- 
lathe machine section (un-illustrating) etc. and the machine operation board (un-illustrating) are 
performed The interface section 60 to perform is constituted as the principal part. 

[0009] The program area 21 and the data area 22 are set to the primary storage 20. A program area 21 is 
equipped with the processing program area MPE and the execution control program area EPE, and the 
data area 22 is equipped with the established pattern file area MCE where processing of data, the work 
area WKE for temporary storing, and the established pattern of processing conditions were stored, the 
cutting-conditions file area CFE, the study data file area LDE, etc. at it. The established data table TBS 
of the cutting conditions corresponding to each established pattern of processing conditions is 
beforehand stored in the cutting-conditions file area CFE. The arbitration pattern MCP, the arbitration 
data table (henceforth a user table) TBU, and the reference table TBR of processing conditions for a user 
setup are stored in the study data file area LDE. 

[0010] The system control program for controlling the whole equipment, tasking programs, such as 
processing program generation processing and execution control program generation processed-data 
rewriting processing / processing conditioning processing and cutting-conditions setting processing, the 
processing program corresponding to various work pieces, etc. are stored in the program storing section 
30. In addition, since the detail of these processings is indicated by JP,5-168,B, explanation is omitted. 
Moreover, although the machine drive system M of NC engine-lathe equipment is controlled, since it is 
common knowledge, the processing control section 40 is omitted for details. 
[001 1] The command key VFC for ordering it rewriting of the overdrive keys SW3 and SW4 for 
carrying out degree adjustment of the overdrive keys SW1 and SW2 for carrying out degree adjustment 
of the cutting feed rate and the main shaft peripheral speed and the rate of the peripheral speed currently 
programmed or a feed rate etc. is connected to the actuation control section 50. Input/output equipment, 
such as Display CRT, Printer PRT, and Keyboard KYB, is connected to the interface section 60. Thus, 
with the constituted numerical-control equipment, the main control section 10 outputs which [ a manual 
setup or automatic setting of a processing condition pattern and a cutting-conditions value, or ] selection 
screen to Display CRT at the time of starting. Selection of a manual setup outputs the list of the item of 
processing conditions, and details. 

[0012] As shown in drawing 2 , as the item and details of processing conditions Processing mode {screw 
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processing THR-IN [ outer-diameter processing BAR-OUT / recessing GRV-IN / copying COPY- 
OUT /]/...}, The material quality of the material {chrome molybdenum SCM [ machine structural- 
carbon-steel S45C / aluminum AL / stainless steel SUS /]/...}, Tool quality of the material {high-speed- 
steel / CHOUKOU / ceramic / cermet/...}, material die length (selection of the numerical range), and a 
material outer diameter (selection of the numerical range) are set up (the element in {} is ******). if 
each item and details are displayed on Display CRT and desired details (a code, a name, numeric value, 
etc.) are inputted from Keyboard KYB about each item, the these-inputted selection details group will be 
set up into the processing program MP as an arbitration pattern MCP of processing conditions. The 
arbitration pattern MCP of processing conditions is a combination pattern formed of the details which 
performed hatching in drawing 2 . In addition, items, such as existence of a processing configuration, a 
processing dimension, a deeply cutting point, the amount of work-piece ejection, work-piece thickness, 
chuck grip cost, a chuck pressure, a tool configuration, the amount of tool ejection, a tool shank 
diameter, and a center, may also be set up besides the above-mentioned item. Moreover, instead of 
increasing and displaying on Display CRT, the number of items and the number of details may prepare 
the selecting-switch group corresponding to each details of each item in some control panels, and they 
may constitute it so that a desired switch may be operated and processing conditions may be chosen. 
[0013] Thus, if details are chosen and set up about each item, the main control section 10 will perform 
registration processing of a processing condition pattern. Hereafter, this processing is explained along 
with the flow chart of drawing 3 . Initiation of processing judges whether the arbitration pattern 
applicable to the pattern formed of the details group which read the arbitration pattern group MCP of the 
processing conditions for a user setup, and was first chosen from the study data file area LDE into it at 
step 100 is already registered. If it judges that it will progress to step 110, will judge whether the null 
field remains in the study data file area LDE, and will not remain if the corresponding arbitration pattern 
is not registered and negative judgment will be carried out, it will progress to step 120. While deleting 
the oldest arbitration pattern registered and its user table TBU with a first in first out method at step 120, 
it is the new arbitration pattern MCPn. It registers and a registration pattern is updated by setting up the 
user table TBU. On the other hand, if the null field remains and affirmative judgment will be carried out, 
it will progress to step 130, additional registration of the new arbitration pattern MCPn will be carried 
out from the head of a null field, and the user table TBU will be set up. If it progresses to step 140 from 
step 120 or step 130, it is the new pattern MCPn. It displays on Display CRT by using the user table 
TBU as a reference table. At continuing step 150, user table TBU ** is registered for the cutting- 
conditions value actually used for processing, and processing is once ended. Here, a cutting-conditions 
value points out the peripheral speed at the time of roughing (Rromega), the peripheral speed at the time 
of finish-machining (Fromega), a roughing feed rate (Rfr), a roughing slitting point (Rep), etc. An 
example of a registration pattern and the user table TBU is shown in drawing 4 . On the other hand, if it 
judges that the arbitration pattern concerned is already registered at step 100, it will branch to step 160. 
At step 160, it is the registration arbitration pattern MCPr concerned. The user table TBU which belongs 
there is displayed on the display device CRT. In case the data registration command of the modification 
input of a cutting-conditions value is made and carried out at continuing step 170, while deleting an 
existing arbitration pattern and the existing user table TBU, it is made front stuffing, and it is the 
arbitration pattern MCPr concerned. And the changed user table TBU is anew set up and updated by the 
first in first out method in the study data file area LDE, and processing is ended. In addition, the renewal 
of a registration pattern and new registration processing of step 120 may be constituted so that it may 
constitute from memory of a first in first out method and can realize in hardware. 

[0014] Thus, if the registration arbitration pattern MCP and a user table are updated and set up, the main 
control section 10 will make an automatic decision of the cutting-conditions value based on the cutting- 
conditions value of the arbitration pattern concerned and the user table TBU at the time of a processing 
programming. The main control section 10 makes a housekeeping information screen output to a display 
otherwise. For example, as shown in drawing 5 , drawing 6 , dr awing 7 , and drawin g 8 , the information 
screen ( drawing 6 ) in which details, such as a configuration, a dimension, etc. of the information screen 
( drawing 5 ) in which the general condition of processing is shown, a head, and an outer nail, are 
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shown, the information screen ( drawing 7 ) in which the detail of a processing configuration is shown, 
the information screen ( drawing 8 ) in which the detail of the tool used is shown are outputted to 
Display CRT. Moreover, if a print command is inputted from Keyboard KYB, a display-output and 
isomorphism-type housekeeping information sheet will be outputted from Printer PRT. Thus, all the 
information about processing is outputted in the format which is easy to check by the eye. Then, the 
main control section 10 carries out the compiler of the processing program to the execution control 
program by well-known EIA/ISO code. Then, the processing control section 40 controls the machine 
drive system M of NC engine lathe according to the generated execution control program, and performs 
processing of a material. In addition, since it is indicated by JP,5-168,B about the automatic decision 
and the execution control program of a processing program, it omits for details. By the way, although 
the main control section 10 is displaying the selections of whether to make an automatic decision of the 
cutting-conditions value as some menu screens, when only processing conditions are inputted from 
Keyboard KYB and the command of automatic decision is subsequently inputted, it performs automatic 
decision processing of a cutting-conditions value. 

[0015] Hereafter, this processing is explained along with the flow chart of drawing 9 . If processing is 
started, first, an operator will do the manual entry of the processing program at step 200, and it will 
search and judge [ whether the pattern formed with the selection details data (inputted selection details 
data) set up into the inputted processing program is in the arbitration pattern group of the already 
registered processing conditions, and ] at continuing step 210. It progresses to the arbitration pattern 
which corresponds at step 210, and step 220. At step 220, from the cutting-conditions file area CFE, the 
established pattern most approximated to the inputted selection details data is searched, the cutting- 
conditions data table TBS corresponding to the established pattern concerned is read, a cutting- 
conditions value is set up, and processing is once ended. 

[0016] If it judges that there is an arbitration pattern of the processing conditions which are in agreement 
at step 210 on the other hand, it will branch to step 230. At step 230, from the study data file area LDE, 
the user table TBU corresponding to the arbitration pattern MCP concerned is read, values, such as 
peripheral speed at the time of roughing (Rromega), peripheral speed at the time of finish-machining 
(Fromega), a roughing feed rate (Rfr), and a roughing slitting point (Rep), are set up as a cutting- 
conditions value, and processing is once ended. In addition, although the established pattern of 
processing conditions is a pattern formed by selected details only about three items of processing mode, 
the material quality of the material, and roughing/finish-machining, since the detail is indicated by JP,5- 
168,B, explanation is omitted. Here, after the automatic decision of a cutting-conditions value is made, 
suppose that trial processing was performed. Suppose that the override key SW1, SW2 and SW3, and 
SW4 were operated, and degree adjustment of a feed rate or the peripheral speed was carried out on the 
occasion of this processing process. Furthermore, suppose that the command key VFC was pressed and 
it was ordered in rewriting of the set point of cutting conditions. If the command key VFC is pressed, the 
main control section 10 once stores the changed cutting-conditions value (henceforth a modification 
value) in a work area WKE. 

[0017] Then, the main control section 10 performs data study processing after termination of the 
processing sequence of trial processing concerned. Hereafter, this processing is explained along with the 
flow chart of drawing 10 . If processing is started, first, at step 300, a modification value will be read 
from a work area WKE, and the set point of the cutting conditions in a processing program will be 
rewritten to a modification value. Then, at step 310, about current, and the processing condition pattern 
and modification value set up, the same processing as registration processing of a processing condition 
pattern in which it already explained is performed, and processing is once ended. In addition, as 
interruption processing, when the command key VFC is pressed during control in the machine drive 
system M of NC engine-lathe equipment according to an execution control program, the processing 
control section 40 may constitute this processing so that it may perform immediately. 
[0018] As explained above, when the command key VFC is pressed and it is ordered in rewriting of the 
set point of cutting conditions in this example, or when a manual setup of processing conditions is 
performed The arbitration pattern MCP of the processing conditions which consist of at least five items, 
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and the user table TBU of the cutting-conditions value corresponding to it by updating and that (or only 
new registration is performed) which is registered newly Creation or modification of a value can do 
simply the user table TBU of the cutting-conditions value corresponding to the processing conditions of 
many items. Therefore, since the optimal cutting-conditions value can be set up according to the 
processing present condition, good material processing can be performed. Therefore, while not 
calculating a cutting-conditions value by the complicated operation like before, the proper value adapted 
to an actual processing situation can be set up. 

[0019] Moreover, it was invented paying attention to the empirical fact that it is effective to set up a 
cutting-conditions value based on an actual processing experience in today's technical situation that an 
amelioration advance of the material quality of the material and the tool quality of the material is 
remarkable as for this example. That is, while a ** type-izing [ an actual processing situation ] as an 
arbitration pattern which consists of processing condition items of many items, it is constituted so that 
the optimum value of the cutting conditions obtained by experience and skill can be made to reflect in 
the user table TBU. Therefore, the processing know-how of the user who actually processes it using this 
equipment can be recorded and accumulated. Furthermore, since arbitration PA and the cutting- 
conditions value of processing conditions can check by the screen output or the printout while being 
recorded, grasp of a processing situation is very easy. 
[0020] 

[Effect of the Invention] As explained in full detail above, when according to the numerical -control 
equipment of this invention selection details data are newly inputted and the arbitration pattern of the 
processing conditions applicable to the pattern formed with selection details data already exists, a 
cutting-conditions value is set up based on the arbitration data table corresponding to the arbitration 
pattern. On the other hand, when the corresponding arbitration pattern does not exist, a cutting- 
conditions value is set up based on the established data table corresponding to the established pattern of 
the processing conditions applicable to the pattern formed with the selection details data about the 
specific item of processing conditions among the newly inputted selection details data. So, the cutting- 
conditions data table of the arbitration corresponding to the processing conditions of many items can be 
created and changed easily. Therefore, since the optimal cutting-conditions value adapted to the 
processing present condition can be set up, good material processing can be performed. 

[Translation done.] 
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CLAIMS 



[Claim(s)] 

[Claim 1 ] When generating a processing program automatically based on the set-up processing 
conditions, It is numerical-control equipment which determines a cutting-conditions value automatically 
with reference to the predetermined cutting-conditions value table corresponding to the processing 
conditions concerned, and is set up into this processing program. A processing condition data input 
means to input the data of the details chosen, respectively from the details groups which constitute 
processing conditions, and which were prepared in the bottom of each item for every item, A cutting- 
conditions data input means which inputs desired data for every predetermined item to constitute cutting 
conditions, If selection details data are inputted by the above-mentioned processing condition data input 
means and cutting-conditions data are inputted by the above-mentioned cutting-conditions data input 
means the arbitration data table of the cutting conditions which this arbitration pattern is made to 
correspond and are formed with these cutting-conditions data while storing in the 1 st storage means the 
arbitration pattern of the processing conditions formed with these selection details data — this — with a 
storing means to store in the 1st storage means 2nd storage means by which the established data table of 
the cutting conditions prepared about the specific item in the item which constitutes processing 
conditions corresponding to each established pattern of processing conditions and this established 
pattern which were formed of the details beforehand chosen for this every specific item was stored, If 
selection details data are newly inputted by the above-mentioned processing condition data input means 
A decision means to judge whether the arbitration pattern of the processing conditions applicable to the 
pattern formed with these selection details data is already stored in the storage means of the above 1st, If 
it judges that it is stored by this decision means, the arbitration data table of the cutting conditions 
corresponding to the arbitration pattern of the corresponding processing conditions will be read from the 
storage means of the above 1st. The 1st cutting-conditions value setting means set up as a cutting- 
conditions value into a processing program in the case of automatic generation of a processing program, 
If it is stored by the above-mentioned decision means, there is nothing and it judges The established data 
table of the cutting conditions corresponding to the established pattern and this established pattern of 
processing conditions applicable to the pattern formed among the newly inputted selection details data 
with the selection details data about the above-mentioned specific item of processing conditions is read 
from the storage means of the above 2nd. Numerical-control equipment characterized by having the 2nd 
cutting-conditions value setting means set up as a cutting-conditions value into a processing program on 
the occasion of automatic generation of a processing program. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram of the numerical-control equipment of an example. 
[Drawing 2] It is an explanatory view showing the list of the items of processing conditions. 
[Drawing 3] It is the flow chart of registration processing of the processing condition pattern performed 
in the main control section. 

[Drawing 4] It is an explanatory view showing an example of a registration pattern and a user table. 
[Drawing 5] It is an explanatory view showing the processing information which shows the general 
condition of processing, the situation of the tool used, etc. 

[Drawing 6] It is an explanatory view showing the processing information which shows the 
configuration, dimension, etc. of a head and a chuck pawl. 

[Drawing 7] It is an explanatory view showing the processing information which shows a processing 
configuration etc. 

[Drawing 8] It is an explanatory view showing the processing information which shows tool information 
etc. 

[Drawing 9] It is the flow chart of automatic decision processing of the cutting-conditions value 
performed in the main control section. 

[Drawing 10] It is the flow chart of the data study processing performed in the main control section. 
[Description of Notations] 
10 ... Main control section 

20 ... Primary storage 

21 ... Program area 

MPE ... Processing program area 
EPE ... Execution control program area 

22 ... Data area 

MCE ... Established pattern file area 
CFE ... Cutting-conditions file area 
TBS ... Established data table 
LDE ... Study data file area 

MCP ... Arbitration pattern of processing conditions 
TBU ... Arbitration data table of cutting conditions 
30 ... Program storing section 
40 ... Processing control section 
50 ... Actuation control section 
60 ... Interface section 



[Translation done.] 
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